The effects of galanin on dorsal root ganglion neurons with high glucose treatment in vitro.
The exposure of neurons to high glucose concentrations is considered a determinant of diabetic neuropathy. The extracellular high concentration of glucose can cause neuronal cellular damage. Galanin (Gal) not only plays a role in processing of sensory information but also participates in energy homeostasis and glucoregulation. However, the effects of Gal on dorsal root ganglion (DRG) neurons with high glucose are not clear. Using an in vitro model of high glucose-treated DRG neurons in culture, the effects of Gal on intracellular reactive oxygen species (ROS) expression, cell viability, apoptosis, expression of Gal and its receptors (GalR1 and GalR2) of DRG neurons were investigated. Neurons were dissociated from embryonic day 15 (E15) rat DRG and cultured for 48 h and then maintained in serum-free neurobasal medium containing high glucose (45 mmol/L) or normal glucose (25 mmol/L) for 24h. Mannitol (20 mmol/L) was also used to create a high osmotic pressure mimicking the high glucose condition. The results showed that high glucose caused a rapid increasing of intracellular ROS, decreases of cell viability, and upregulation of Gal and its mRNA. Exogenous Gal (1 μmol/L) inhibited the above effects caused by high glucose. Interestingly, high glucose caused downregulation of GalR1 and its mRNA and administration of exogenous Gal could further decrease their expression, whereas expression of GalR2 and its mRNA was not affected at different experimental conditions. The results of the present study indicate for the first time that Gal and its receptor system are involved in high glucose-induced DRG neuronal injury. The contribution of exogenous Gal on neuroprotection appears to be quite significant. These results provide rationale and experimental evidence for development and further studies of Gal on therapeutic strategy for improving diabetic neuropathy.